
PATENT SPECIFICATION 

NO DRAWINGS 
Inoentor: NOKMAN WELKINS 
Date of filing CompieU Speeifiastion: 25 Oct, 1967, 
Application Dote: 26 Oct.* 1966. 
Complete Specification Published: 9 July. 1969. 
® Crown Copyright 1969. 



1.157^6 



No. 47979166. 



Index at aoceptfuice:—C3 P(8A, 8D2B2, 8D5, 8K7, 8K8, 8P1C, 8P1E1. 8P1F. 8P1X 

8P4C, 8P5. 8P6X) ; m A(2E3D2, 20) ; H2 C5; H2 B(S3, 35H) 

IntCa.:— C08f 1/6!S 

COMPLETE SPECIFICATION 

Improvements in or relating to Cold-Coring Two-Part Acrylic 
Resin Compositions! and SSectric Insulating IMte/te 
Xknbodying them 



10 



15 



20 



25 



30 



35 



40 



We, British Insulated Callehder's 
Cables Lumtted^ of 21, Bloomsbury Street, 
London^ W.Cl, and CM.W. Labobatosies 
LauiED, of Preston New Road, Blackpool, 
Lancashire, both BrMsli Companies, do hereby 
declare the invention, for which we pray that 
- si patentmay be grantisd to us, and the method 
by which it is to be perfonned, to be particu<* 
larly described' m and by the following state- 
mient: — 

. \ This invaition relates to cold-curing two- 
part synth^c resin compositions that is to say 
resin compositions of the kind comprising two 
parts that can be mixed together and then 
used in a liquid or semi-liquid condition and, 
after mixing, set to a hard infusible mass 
without the application of heat The invention 
also relates to devices and apparatus and parts 
thereof encapsulated, filled and/or impreg- 
nated with such compositions. 

The synthetic resin compositions hitherto in 
common use for such purposes are the epoxy 
resins and the polyuretbane resins. Both have 
their disadvantages. The epoxy resin composi- 
tions have generally too high a viscosity to 
ensure completely satisfaaory impregnation 
and require up to 48 hours to set. In addition 
considerable precautions must be taken by 
persons handling these compositions to protect 
themselves from dennatitic hazards arising 
from these products. The polyurethane resins 
have a viscosity low enough to permit satisfac- 
tory impr^nation but are insuffidendy able 
to withstand attack by water. They cannot 
therefore be relied upon to form encapsulanrs 
of electric devices or other articles from which 
it is essential to exclude moisture or as imprcg- 
nants of porous articles that are required to 
be made completely impervious to molstin'e. 
Examples of such porous articles are fabric 
poultices applied to elecoric cables and cable 
joints. 
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The present inyendon provides an improved 
two-part cold-curing synthenc resin composi- 
tion, a method of manufacturing the resin, and 
improved encapsulated^ filled and/or impreg- 
nated articles, the improved resin composition 
being non-toxic and, in the freshly mixed state, 
having a low viscosity as compared with epoxy 
resin systems and, in the cured' state, being 
substantially impermeable to water and sub- 
stantially unaffected by bacterial action and 
soil adds. 

The resin con^)osition in accordance with 
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invention comprises two sjrups *A' and 55 



the 
•B^ 

Sjnrup *A' is a syrup consisting . essentially 
of a solution of a methyl metfaac^late polymer 
in methyl methacrylate monomer dantainin^ a 
stabilizer which acts as a prepblymerisation ^ 
inhibitor and suffident of an amine promoter 
to promote a catalytic polymerisation reaction 
of the monomer when a suitable catalyst is 
added to the syrup. The solution is preferably 
made by adding a bead polymer and/or 65 
copolymer of methyl methacrylate to methyl 
methacrylate monomer, in proportions such 
that the proportion of monomeric methyl 
methacrylate to methyl methacrylate polymer 
is witiiin the range of 2.5 to 3.5 parts by 70 
weight: 1 part by wdght. The polymeric 
methyl methacrylate constituent is preferably 
present whoUy as a methyl methacrylate homo- 
polymer but it is possible to use a methyl 
methacrylate compolymer or a mixture of the 75 
homo-polymer and ^e copolymer having sub- 
stantially the same properties as the homo- 
polymer. To this end, the copolymer or homo- 
polymer/copolymer mixture will preferably 
not contain or be derived from, ingredients 80 
containing more than 10% by wdght of 
monomer other than methyl methacrylate. The 
quantity of amine promotor added to die 
syrup will nonnally be witfatq the ran^ of 
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025% to 0^% by weight (based on tbe 
weight of the K)lute) the preferred promotor 
being dimethyl parfl-toluidSne. 

Syrup 'B' consists cssentiaUy of one or more 
5 plasdcisers, and a polymerisation catalyst, 
preferably a dispersion of an organic peroxide 
sucb as benzoyl peroxide in a plasticiser, and 
tbe plasticiser is preferably a phthalate such 
as dmietbyl phthalate. 
10 Syrup A preferabty comprises up to ICQ 
parts per miUxon, based on the fluid content, 
of the stabilizer, for example, .2,4-di-methyl- 
G-tertiaiy-butyl phenol, hydroquinone, or the 
mediyl ether of bydroguinooe. 
15 To increase the hardness of the finally ]poly- 
merised system by cross-linking a di-functioiml 
monomer may be incoipozated in Syrup 'A . 
The preferred difunctional monomer is ethyl- 
ene glycol dimethacrylate but longer chain 
20 glycol dimethaoylates sucb as triethyiene 
glycol dimethacrylate may be used, Alterna- 
* tivcly, or in addition, divixiyl benzene and/or 
diethylene ^ycol diallyl carbonate may be 
used for this purpose. 
25 Other plastidsers preferred for Syrup *B' 
are dicydohexyl phthalate and di-isobutyl 
. phthalate. Syrup *B' may also contain one or 
more e^enders and liie preferred extender is 
a chlorinated paraffin wax, a typical example 
30 of such wax being that sold mxder the Trade 
Mark "Cereclor". 
The invention includes electric cables and 
• joims or terminations for electric cables com- 
prising at least one insulating body of the 
35 synthetic resin made by mixing Syrups A and 
B and allowing the mixture to cure. In one 

.„ such joint or terniination,.a. cavity qt enc losure,. 

directly or indirecdy surrounding a jointed or 
terminated cable core or cores is filled wiih 
40 a mixture of Syrups A and B or is first at 
, least partly , filled with pieces of a solid sub- 
standally non-porous material that does not 
react with the resin but to which the resin 

Synq>*A* 



adheres when it hardens and then the whole 
or substantially the whole of the remainder of 
the space in the cavity or enclosure is filled 
with the mixture of Syrups A and B. Moulded 
resin bodies for use in cables, cable joints or 
terminations can also be made from the resin. 
The resin compositions formed by mixing the 
two Syrups are eg)ccially suiublc as impreg- 
nants for fibrous structures forming parts of 
electric cables or joints or terminations there- 
for and the invention includes a method of 
building up such structures by applying fibrous 
material and either simultaneously or subsc- 
quendy impregnating it with the Syrup mix- 
ture. 

For some applications of the improved resin 
composition it may be necessary for the mix- 
ture of Syrups 'A* and *B' to have a higher 
jnttjai viscosity. In such cases Syrup *B' may 
be thickened 1^ a vinyl chloride/maleic anhyd- 
ride copolymer or a vinyl acetate/maleic 
anhydride copolymer. The inooiporarion of such 65 
a copolymer also increases tbe adhesion of the 
polymerised system to polyvix^l chloride com- 
positions. 

For some purposes it is an advantage to 
reduce die inflammabiliQr of the polymerised 70 
resin syscan and this is preferably done by 
tbe addition of non-volatile and non-toxic 
chlorinated pho^hate componnds to. Syrup 
'B'. An ^y^mnplfi! of such dilorinated phosphate 
compound is tris(2^-dicblorqpropyl)pho5phate. 75 

The inveotbn will be further illustrated by 
a desoripdon of Examples of the two-part 
resin oomposidon and by a description of 
electric cables, cable joints and cable tennina- 
nons inco rpo rating the two-part resin. 80 

This is an example of a Syrup 'A' and a 
compatible Syrup "B* suitable for makmg a 
mixture for use for cable jointing purposes. 
The composition of the Syrup is as follows: 85 



Metl^l methaoylate polymer 30 lbs. 

Methyl meduoylate monomer 70 lbs. 
?,4-I>i-M«hyl-6-rcr»iry-Biityl Phenol 35 ppuL 

D,MP.T. (dimethyl para tohiidine) 0.4 lbs. 

Edijdene CHyool Dunetbacr^ace 1-3 lbs. 
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Syrup •B' 



Chloniiated paiafBn mx 40 lbs. 

Dicydohexyl phthalate 20 lbs. 

5% Benzoyl peroxide paste in dimethyl 2 lbs. 
phtbalate 



Syrups 'A' and 'B' are mixed together in pletely a pouldoe of teztfle fabric and which 

the proportion of 23 parts by weight of Synip will self-harden within one hour. . 
'A' to one pan by weight of Syny 'B' to give In a modification of this example. Syrup ID 

a solution of which the viscosity is sufficiently "B' incorporates a flame-proofing agent The 

low (being 2 minutes of No. 4 Ford Cup at composition of the Syrup is as follows: 
1 minute after mixing) to impregnate com- 



Ghlorinated paraffin wax 40 parts by weight 

Tri lotyl phosphate 30 „ „ „ 

Txis(2,3-dichloroprop3^ phosphate 10 „ „ „ 

Benzoyl peroxide paste (as above) 2 „ „ „ 



In this modification an addidonal ' non-flam 
15 agent, namely tri tolyl phosphate is also used 

Tri cresyl ]diosphate could also be used in 

addidon to or instead of the tri tolyl phosphate. 
Examples of electric cables and cable joints 

and terminations in which the resin made by 
20 mixing togedier Syrups *A' and V can be 

used are as follows: 

Example II 
The' mixture of Syrups 'A* and 'B' is used 
as an impr^nam for poultices of textile fabrics 

25 ' for use- in jointings terminating and repair of 
eleiptric cables. Such poultices are preferably 
biiilt-up in situ by applying successive layers 
of the textile material, which may be made 
from oi'gaaic or inorganic fibres, and impreg- 

30 nating each layer or each of a number of 
groups of layers with the syrup mixture as 
die poultice is built up. Alternatively the 
textile material can be impregnated widi the 
syrup mixture inunediatdy before application 

35 erf the textile material or the whole pouldce 
can be built-up dry and then impregnated 
with the syrup mixture. Such a poultice can 
for example be used as a seal between a 
metal or plastics or rubber or synthetic rubber 

40 cable 'sheath and a fitting, for example a gland, 
through which the cable passes, the potdtice 
beii^ built-up in situ after the oible has been 
inserted throu^ a suitable aperture in the 
fitting. The fitting may for example be a pan 

45 of a joint enclosure or ' a part of a cable 
tenninadon. 



Example III, 
A similar' structure to that described in 
Example II is built-up over the whole length 
of a joint enclosure, or the enclosure for a 50 
tcnnination by -applying a lapping of textile 
fabric to a tubular support surrounding the 
joint and to the neighbouring part or pans 
of the c^ble length or cable lengths and impreg- 
nating the fabnc during or subsequent to its 55 
application with a mixture of Syrups A and B. 
If reqiiired an outer envelope of a plastics 
mitenal resistant to the acdon of the syrup 
mixture and to the resin indpregnated fabric 
is subsequendy applied overall. * ■ 60 

Example IV. 
. A ' siroilar structure to that described in 
Example III is made by applying the whole 
of the fabric to the enclosure and subsequently 
impregnating it with the syrup mixture by *65 
applying a loose flexible covering to the fabric 
body to be . impregnated, introducing the syrup 
mixture into die space between the body and 
the 'covering and working the mixture into 
the body by a' kneading operation applied to 70 
the outside of the flexible covering. With this 
mediod of impregnation an outer envelope is 
preferably applied over the loose flexible 
covering after completion of the kneading 
operation but before the resin has set. This 75 
technique can be applied to joints or termina- 
tions or to cables at positions where a repair 
is to be effeaed or a block to the passage of 
gas or water alpng the gable is to be created. 
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EXAMPUB V. 
The syrup mizture is used to fill the space 
between a jointed or tennihaied core or a)res 
and the joint sleeve or terminal box or that 
5 between a joint sleeve or terminal box and an 
outer container. 

Example VI 
A modification of Example V in which the 
space is filled ' with a mass comprising an 

10 aggregate of solid material embedded in a 
solidified matrix of the resin composition. The 
sold material is non-porous and does not react 
with the synthetic resm composition biit the 
composition adheres to it when it hardens. An 

15 example of such an aggr^te material is 
granite chippings. The space is first at least 



partly filled with the granite c±dppings or other 
aggregate and the whole or substantially tbe 
whole of the remainder of the space is then 
filled with the syrtq) mixture, 20 

Example vn 

Solid bodies are made from the syrup mix- 
ture with or without a fibrous or odier filler 
for use in joint structures and terminations 
for electric power cables. An example of such 
bodies is a moulded test end for mounting on 
the end of a cable core during high voltage 
testing. . £ _j 

Specific examples of the structtnes referred 
to in Examples II, III, VI and VII are the 
siibjea of the foUowing U.R. Patents and 
pending Patent Application 



Example 



U.K. Patent or Application Nos» 
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833,787 
870,165 
966,125 
1,065,431 
48855/65 (Serial No. 1157435) 
893,376 
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WHAT WE CLAIM IS : — 



.35 *1. A cold-curing two-part resin composjidon 
comprising two syrups A .and B in ^^ch: 
Syrup *A' is a syrup consisting essentially 
of a solution of a methyl methaciylate polymer 
in metixyl methacrylate monomer con tainin g 
40 a stabilise which acts as a prqpolymerisation 
inhibitor and sufficient of an amine promotqr 
to proniote a catalytic polymerisation reaction 
of the monomer when a suitable catalyst is 
added to the syrup; and Syrup *B' consists 
45 essentially of one or more plasticisers and said 
catalysL 

2, A cold-curing two-part resin composition 
comprising two syrups A and B in wiiicb: 
Syrup 'A' is a syrup consisting essentially of a 

50 solution of a bead polymer of methyl meth- 
. aciylate in methyl methacrylate monomer, 
withm the raioge of 23 to 33 parts of mono- 
mer to one part by weight of bead polymer, a 
stabiliser vAici acts as a prqpoJ^erisation 
, 55 inhibitor, and 025 to 0.5% by weight, based 
on the weight of the solution, of an amin e 
promotor capable of promoting catalytic poly- 
merisation of the composition; and Syrup 'B' 
consists essentially of one or more plactidsers 

60 and a polymerisation catalyst. 

3. A method of noamifacturlng a odd-curiog 



two-part resin composition wfaidh , comprises 
preparing twcT ^riips 'A'^ahd' *B*" as^ follows: 
Syrup *A', a syrup consisting ess e ntially of a 
methyl methacrylate polymer, methyl metb- 65 
aaylate monomer, a stabiliser whi(£ acts as 
a prqpolymerisation inhibitor and an amine 
promoter, by dissolving a methyl methacrylate 
bead polymer, said stabiliser and snffident of 
an amine promoter . to promote a catalytic 70 
polymerisation reaction, \^en a suitable cata- 
lyst is added to the syrupy in methyl meth- 
acrylate monomer; and Syrup *B*, a syrup 
containing essentially one or more plasticiseis 
and said catalyst, by mixing the plastidser 75 
or plastidsers and tiie catalyst. 

4. A method or composirion as claimed in 
any preceding claim in which the amine 
promotor is dimethyl poriz-tolnidine. 

5. A method or composition as claimed in 80 
any preceding Qaim in which Syrup A is 
stabilized by up to 100 parts per millioD, 
based on tbe total fluid content, of the stabi- 
lizer. 

6. A method or composition as claimed in 85 
ngitn 5 in whidi ±e stabilizer is 2,4-di- 
methyl-6-rerrijry-butyl phenol, hydroquinone, 

or die methyl ether of hydroquinone. 

7. A method or oompositian as tinted in 



NSOOCID: <QB. 



5 



any preceding Claim in which a di-fimctional 
monomer adapted to inoease the the hardness 
of the finally polymerised system is added 
to Syrup A. 

5 8. A method or composition as daimed in 
Claim 7 in which the di-funcdonal monomer 
-is ethylene glycol di-mcthaaylate. 

9. A method or composition as daimed in 
Qaim 7 in which the di-functional monomer 

10 is a longer chain glycol dimethacrylate than 
ethylene glycol dimediacrylate. 

10. A method of composition as daimed in 
Qaim 7 in whidi the di-functional monomer 
is divinyl benzene and/or diethylene glycol 

15 diallyl carbonate. 

11. A method or composition as claimed in 
any preceding Claim in which an extender is 
added to Syrup B. 

12. A mediod or composition as daimed in 
20 Qaim 11 in which the extender is chlorinated 

paraffin wax. 

13. A method or composition as dainied in 
any preceding Claim in which Syrup B is 
thickened by the addition of a vinyl chloride/ 

25 maldc anhydride copolymer or a vinyl acetate/ 
maldc anhydride copolymer. 

14. A method or composition as daimed in 
any preceding Qaim in which Syrup B con- 
tains a noD-volatile and non^^toxic chlorinated 

30 phosphate compound in order to reduce the 
infiammability of the resin system when cured. 

15. A method or composition as daimed in 
any preceding Claim in which the catalyst is 
an organic peroxide. 

35 16. A method or composition as claimed in 
Qaim 15 in which the catalyst is benzoyl 
peroxide. 

17. A method or composition as claimed in 
any preceding Qaim in which the plastidser 
40 is a phthalate. 

. 18. A method as claimed in Qaim 17 in 
whidi the plastidser is dimethyl, dicydohcxyl 
or di-isobutyl phthalate. 

19. A method or composition as daimed in 
45 - any preceding Clakn in which Syrup B is 

of a composition substantially as herembefore 
described with reference to the modification 
of Example I. 

20. A cold-curing two-part resin composi* 
50 tion substantially as hereinbefore described in 

Example L 

21. A mediod of making a synthetic resin 
body which comprises mixing a Syrup A and 
a Syrup B as defined in any preceding Qaim 

55 and allowipg the mixture to cure. 

22. A s^nhedc resin body made by ±e 
mediod claimed in Qaim 21. 

23. An dectric cable structure or a jomt or 
termination for an dectric cable comprising 

60 at least one insulating synthetic resin body in 
whJdi the resin is made by mixing two Syrups 
A and B in ^ch: Syrup 'A' is a syrup 
consisting essentially of a solution of a methyl 
methacrylate polymer in methji methacrylate 

65 monomer containii^ a stabiliser whidi acts as 



a prepolymetisation inhibitor and suf&dent of 
an amine promotor to promote a catalytic 
pol3mierisation reaction when a suitable catalyst 
is added to the syrup; and Syrup 'B' consists 
essentially of one or more plasddsers and said 70 
catalyst 

24. A joint or termination as daimed m 
Claim 23 in which the resin is made by mixing 
Syrups A and B as defined in any of Qaims 

2 and 4 — 19. 75 

25. A method of making a joint or termina- 
tion for an dectric cable comprising a cavity 
or an endosure directly or indirectly sur- 
rounding a jointed or terminated cable core 

or cozes which comprises filling said cavity or 80 
endosure with a cold-curing resin composition 
made by mixing two Syrups A and B in 
which: Syrup *A' is a syrup consisting essen- 
tially of a solution of a mediyl methacrylate 
polymer in methyl methacrylate monomer 85 
containic^ a stabiliser which acts as a pre- 
polymerisation inhibitor and suffident of an 
amine promotor to promote a catalytic poly- 
merisation reaction when a suitable catalyst is 
added to the syrup; and Syrup "B' consists 90 
essentially of one or more plastidsers and said 
catalyst. 

26. A method as daimed in Qaim 25 in 
which the endosure or cavity is at least pardy 
filled with pieces of a solid^ substantially non- 95 
porous material that does not reaa with the 
resin but to which the resin adheres when it 
hardens and the whole or substantially the 
whole of the remainder of the space in the 
cavity or endosure is then filled with the 100 
mixture of the syrups. 

27. A method as daimed in Qaim 25 or 
26 in which the resin composition is mnAt^. 
by mixing Symps A and B as defined in any 

of Qaims 2 and 4—19. ^05 

28. An electric cable structure or a joint 
or termination for an dectric cable comprising 
at least one insulating body formed by impreg- 
nating a fibrous structure with a cold-curing 
resin composition made by mixing two syrups iia 
A and B in ^ch: Syrup 'A' is a syrup 
consisting essentially of a solution of a methyl 
methacrylate polymer in meilxyl methacrylate - 
monomer containing a stabiliser which acts 

as a prepolymerisadon inhibitor and suffideot 125 
of an amine promotor to promote a catalytic 
polymerisation reaction when a suitable cata- 
lyst is added to tiie syrup; and Syrup 'B* 
consists essentially of one or more plastidsers 
and said catalyst 

29. An dectric cable or cable joint or 
termination as daimed in Qaim 28 in which 
the resin composition is made by mixing 
Syrups A and B as defined in any of rJaimg 

2 and 4 — 19. 125 

30. An dectric cable or cable joint or 
termination substantially as hereinbefore des- 
cribed in any one of examples n — ^VU and 
incorporating a resin composition as claimed 

in any one of daims 1, 2 and 4 — ^20, 130 
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